ABSTRACT
O objetivo deste estudo foi avaliar a expressão gênica do neuropeptídeo Y (NPY) e da variante sea bream do hormônio liberador de gonadotrofinas (sbGnRH) em linguados machos juvenis e adultos. O hipotálamo foi isolado para a extração de RNA total. Após a síntese de cDNA, a PCR em tempo real foi usada para avaliar a expressão gênica. Foi observado um aumento de aproximadamente duas vezes nos níveis de NPY e de aproximadamente três vezes nos níveis de sbGnRH nos peixes adultos. Esses resultados demonstram que estes peptídeos podem estar envolvidos na regulação, via hipotálamo, da maturação sexual no linguado.
Body weight is extremely important for initiating and maintaining reproductive function. When weight falls below a physiological threshold, it can result in delayed puberty in juveniles. In opposite, body weight gain anticipates the puberty. The neuropeptide Y (NPY) is the most important stimulants of food intake and body weight gain in vertebrates, including mammals and fish (VOLKOFF et al., 2009) . In mammals, NPY has been shown to both inhibit GnRH-1 release and neuronal activity as well as stimulate GnRH-1 secretion, depending on the metabolic and reproductive status of the animals used (LEBRETHON et al., 2007) . Also, a direct effect of NPY on GnRH-1 neurons is possible because NPY fibers originating from the arcuate nucleus (ARC) have been shown to appose GnRH-1 neurons in mammals (WARD et al., 2009) .
The sea bream GnRH (sbGnRH) or GnRH-1 has been appointed as the responsible by gonadal maturation in the Pleuronectiformes (PHAM et al., 2007) . In addition, the NPY has been associated with food intake in several fish species as well as for Brazilian flounder (CAMPOS et al., 2010) . Moreover, NPY was found to augment LH secretion via stimulation of GnRH release in rainbow trout (BRETON et al., 1991) and goldfish (PENG et al., 1990 and GnRH, however, for fish species these interactions were rarely studied. The Brazilian flounder inhabits the estuarine and coastal waters from Rio de Janeiro (Brazil) to Mar del Plata (Argentina) breeds during the spring months reaching first gonadal maturation with a minimum size of 26cm for males and 38cm for females (SILVEIRA et al., 1995) . Also, this species has demonstrated great potential for aquaculture. Considering the knowledge for mammals on relationship between NPY and GnRH this study demonstrate the in vivo hypothalamic expression of these two genes in the juvenile and adult Brazilian flounder.
Fish were obtained by artificial spawning at the Aquaculture Station at FURG (Brazil). To evaluate the effects of sexual maturation on sbGnRH and NPY gene expression, five juvenile male fish (71.4±13.0g; 17.8±1.0cm) and five adult males (463.2±42.2g; 34.1±0.6cm) were used. Fish were allocated in tanks with 500L for juveniles and 2000L for adults over 3 weeks to allow acclimation in seawater. They were fed with commercial pellets (Supra Salmonídeos™/Alisul/ Brazil) containing 46% crude protein and 6% lipid once a day at the same time under natural temperature (21.5°±0.8°C), photoperiod (12L: 12D), salinity (32.6±1.1‰), dissolved oxygen (6.8±0.3mg O 2 L -1 ). Before sampling, sperm was collected using 1mL syringes by manual stripping at the abdominal region. Fish were randomly sampled, anaesthetized with benzocain (50mg l -1 ) and euthanized by severing the spinal cord. The gonads were dissected, and their weights were measured to calculate the gonadosomatic index (GSI = [gonadal weight/body weight] × 100). The brain without cerebellum and medulla oblongata was quickly dissected out and frozen in liquid nitrogen until use (AMANO et al., 2004) . Total RNA extraction and cDNA synthesis were performed as previously described (CAMPOS et al., 2010) . Real-Time PCR reactions were run on a Stratagene ® Mx3005P™ RealTime PCR System (Agilent Technologies © , Santa Clara, CA, USA) using Platinum ® SYBR ® Green qPCR SuperMix UDG (Invitrogen™, Carlsbad, USA). Primers for NPY (GenBank # FJ705358 -forward 5' CACGTCATTTTCCTCCTGCAT 3', reverse 5' GCATAGCGGCTCGTAGAGGTA 3'), sbGnRH (GenBank # GQ220297 -forward 5' ATGCACAGAGAAATGGCTGTG 3', reverse 5' TCATTTCTTATAAGTTCTGCGTCC 3') and the endogenous reference ß-actin (GenBank # EU542580 -forward 5' GACCCAGATCATGTTTGAGACCTT 3', reverse 5' AGGGACAGCACAGCTTGGAT 3') were designed with the Primer3 software (http:// frodo.wi.mit.edu/primer3) . Initial validation experiments were conducted to ensure that all primer pairs had equivalent PCR efficiencies. Amplification was carried out at cycling conditions of 95ºC for 2min, followed by 40 cycles at 95ºC for 15sec, 60ºC for 60sec followed by conditions to calculate the melting curve. All PCR runs for each cDNA sample, which were performed in triplicate. The real time PCR data were analyzed using Relative Expression Software Tool - REST-2009 © (PFAFFL et al., 2002 ). Student's t test was used to compare gene expression and GSI data. Statistical differences were considered at P<0.05. All data are expressed as means ± SEM.
GSI values are shown in figure 1a in which it can be seen that the GSI was significant increased from the juvenile to adult fish (P<0.05). In addition, it was possible to collect sperm by manual stripping from all adult fish while no sperm was found in juvenile fish. Primer efficiencies for NPY, sbGnRH and ß-actin primers sets had 104, 90 and 107%, respectively, showing their feasibility for gene expression analysis. Figure 1b and 1c shows the evaluation of hypothalamic NPY and sbGnRH gene expression for male Brazilian flounder demonstrating that between juvenile and adult male fish, the mRNA levels for NPY increases approximately 2-fold (P<0.05) and sbGnRH increases 3-fold approximately (P<0.05). A first observation on this data reveals that gonadal maturation may affect the expression of both genes, however, more studies must be conducted to elucidate the role of these two genes in the gonadal maturation. A previous report for rats (HWANG et al., 2001) , demonstrates an age-related increase in the number and size of NPY-immunoreactive neurons in the anterior olfactory nucleus and correlates the same with olfaction and sexual maturation, as well as NPY gene expression is augmented in the hypothalamus of older women (ESCOBAR et al., 2004) . Studies using catfish males brain demonstrates that testosterone injection significantly augmented NPY immunoreactivity in nucleus entopeduncularis (NE) of juveniles, however these levels were more limited in the testosterone-treated and control groups than in adults (MAZUMDAR et al., 2007) . As demonstrated for rats (KALRA et al., 1997) , this data suggest that NPY-containing neurons of NE may convey the positive feedback influence of the sex steroids to the GnRH secretion. Here, it is also demonstrated an increase in the sbGnRH mRNA levels in the hypothalamus of Brazilian flounder.
Interactions between appetite-regulating hormones and reproductive hormones, in particular GnRH, have been demonstrated in fish. The hypothalamus in fishes exerts its regulation on the release of gonadotropins via several neurohormones Ciência Rural, v.41, n.11, nov, 2011.
such as GnRH and NPY. Thus, gonadal steroids and peptides exert their effects on the gonadotropins either directly or via e hypothalamus (LEVAVI-SIVAN et al., 2010) . The sbGnRH has been strongly associated with gonadal maturation in the pleuronectiform fishes (PHAM et al., 2007) . However, little information regarding the stimulation effects for sbGnRH secretion are currently available. These data provide evidence that the close relationship between NPY and GnRH neurons demonstrated for mammals (KLENKE et al., 2010) may also exist in fish. In goldfish, NE stimulates LH release only during gonadal regression (PETER et al., 1986) , whereas NPY in goldfish (BRETON et al., 1991) is more prominent in mature than in sexually regressed fish. In summary, NPY and sbGnRH mRNA levels are increased in adult Brazilian flounder and these two genes may play a key role in sexual maturation.
